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.his i.-vcition relates to space heaters. It is par- 
ticularly directed to an i; V rovcd reliant space heater of the 
electric panel type. 

Electric radian*, space heaters are well isnovn in the 
5 crt and provide cuidc efficient sources of heat. However, 

it has bet- a probic.- inherent in space heaters of both the 
exposed ar.d enclosed element types to sain to in a reasonably 
practical heater cler-e.it life. Die electric heater element, 
which usually consists of resi2tar.ee wise, ribbon or the li/.e, 
10 either sine or in coiabinatior* with a supporting :*aber, in both 

exposed and enclosed clement heaters, usually reaches opereting 
temperatures as high aa TOO'?, co provide on adequate neat supply. 
Since the element is usually in contact with air it rapidly 
deteriorates by oxidation at these higi tenrpe ratals, necessi- 
tatir.g frequent replacement. 

VJc have found that by securing the fceatin& eleaent in 
proximity to a netal beat conductive sheet by scans of a high- 
tc:=perature electric- insulating adhesive or cement, the above 
problems are substantially overcome without adversely affecting 
.20 the overall efficiency of the heater. Tne adhesive or cement 

secures the heatin G eleven t in proximity to the heat conductive 
sheet throughout the length and breadth of the eler.er.t to permit 
rapid heat dissipation from the element to the heat rediatin<j 
metal sheet and thus permits maintenance of the element at a 
2 5 uniformly low operating te,qperature while funetio»in C as an 
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electric insulator and serves to protect the element from deter- 
ioration. 

By securing the heater element to an inner wall of o 
ri^id enclosure formed from sheet xetel such that tins front 
face of the housing functions as the heat emissive surface, an 
efficient panel type radiant space heater is provided vhich io 
protected from the norsal electrical appliance hazards vhile 
ensuring a long and useful element life. 

It is therefore an irportant object of this invention 
to maintain the heater element of a radiant space heater In 
proximity to the heat conductive sheet throughout the length and 
breadth of the element and thus promote transfer of heat from 
the heating element to the heat conductive sheet and maintain a 
uniformly low element temperature. 

Another important object of the invention is to provide 
means for electrically insulating the electrical heating eleasnts 
from the heat conductor sheet. 

A further important object of the invention is to pro- 
vide means for prdtccting the electrical heating elements from 
deterioration, such as by oxidation and the like. 

A still further important object of this invention is 
the provision of an efficient panel heater which can be quickly, 
readily and economically fabricated in a plurality of sizes and 
shapes and which is safe in operation from the normal hazards of 
use. 
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' An VL.de rst3.;di.-^ of this ir.ve:itio.i can be obtained 
froa the following detailed description, reference being made 
to the ecco;apanying drawing ia which: 

Figure 1 is a perspective view, partly broken away, 
of an electric paj.ei type space neater which embodies 
the features of this invention; 

Figure 2 is a sectional view take.: along line 2-2 of 
Figure 1 illustrating in .aore detail the Juxtaposition 
of co;npor.e:it parts; 

Figure 3 is a perspective view of a uodification of 
the heating element which co:nprises a resistance 
wire secured to a carrier sheet; 

Figure k is a perspective view of a further modification 
of the heating elenient wherein a resistance wire is 
incorporated with the carrier s:,eet fabric; and 

FiGUi^e 5 is a sectional view of still a/iothcr modi- 
fication of heating eletcent wherein the resistance 
wire is disposed between a pair of insulating carrier 
sheets* 

Lifce reference characters refer to like parts throughout 
the description and the drawing. 

The radiant heater panel 10 illustrated in Figures 1 
and 2 illustrates a preferred eufcodiiscnt of our i/.vention in which 
an electric heating ele^nt, such as an electric resistance wire 
11 extends in a tortuous path from one end of the panel to the 
other end and is connected to a switch, not shown, which, iA 
turn can be connected to a source of electrical energy accord- 
iag to conventional practice. The heating element is cxbedded 
in an adhesive or ce^nt lU which is bonded to the inner side 12 
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- of a front housing member 13. The term adhesive or cement 
is referred to herein by the terra adhesive and is intended to 
include any hiGh- temperature adhesive or ceaent which is a 
non-conductor of electricity. Suitable adhesives include, 

} but are not necessarily United to, thermoplastic synthetic 

resins, thermosetting synthetic resins and inorganic adhesives 
such as ^ilicone^ anj^-^rTike, It is preferred to use an 
adhesive which hardens or sets to bond securely to the element 
the inner surface of the front housing nember 13 and which will 

10 not soften and flow or lose its electrical insulating properties 

at tenperatures up to at least about TOO*?, as it should form 
a solid, non-electrically conductive layer between the heating 
element and the front member to preclude short-circuiting or 
leakage of electricity to the enclosure. The front housing 

15 menber 13 can be of any rigid, heat conductive rate rial, pre- 

ferably sheet metal or cetal alloy. It is necessary to secure 
the heeting element as close as possible to but safely out of 
contact with the inner face of the front housing nenber through- 
out its length and breadth by neans ot the adhesive such chat 

20 heat transfer between the element and the inctal sheet will be 

a maximum while the two are separated and electrically insulated 
from each other. The dielectric properties of the adhesive, 
which usually are known but, if not, can be determined readily, 
usually determines the minimum spacing between the heating 
25 elczsent and adjacent metal parts. 
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M y -oc prerc^d - sup^cnt the electric ^ 

w*tic- of the adhesive cy coating tne 
sulatUS cV.a-ac .erotic 

. ~- c desirability of this porcelain coati» G will 

7\7»-*V oo «* ^tric and ot.or .nysical character- 
ed U.CO-y ^ vieV 

istics of the adhesive and de 0 r 

oc operation! ^ards in -rious locations. 

A layer W of .cat >^**** «** " 

vaol , 5 las S C or the li,e, is posited — ^ of «* 
layer of adhesive lH« 

• i ' f.vnaed of aluadnum or other 
A ^cat-ref lectins Ci»cw 1- 0i 

17 i» «« <* «- ^ 1UU "" , ° a " 

* * n P -™re with frant housing center 13 at 

drovinc ic adapted to c^ence 

su <* as self-ta^G screvs l3a to fo„ a ri g id P—ive 
• n0 usi„ 5 for .cater element 11, reflect sheet lo, and 
insulating material 15-l?a. 

A - thennal-hreaK Gp. te t 19 is preferably disposed be- 

twe e„ the two houses =en*ers at Joint 18 to reduce heat transfe: 

oetveen them. 
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Vhc exposed face 20 of front enclosure ;.;e:aoer 13 
prcferal^y is coated vi'o;i a heat emissive substance sucj ac 
. porcelain, lead and zinc oxide paints, e namels , she^J^cvanii3h 
and the like to improve the rate of infra red emission and to 
provide a decorative surface coating which can he varied in 
colour and texture as may he desired. The exterior of rear 
housinG member IT prefcrahly is uncoated and polished to reduce 
the rate of Infra red radiation therefrom. 

Keating element 11 ic arranged in a predetermined 
pattern such as the winding pattern shown to provide a uniform 
heat supply to the front housing member across the length of 
the panel. The closeness of the windings is primarily deter- 
mined by the heat output desired. The power supply nay he 
connected in parallel, scries or series -parallel as is well known 
in the art. 

Figures 1 and 2 illustrate an embodiment of the Invention 

in which the heating element 11 is disposed within the adhesive 

Ih which secures the element to the inner race* 12 of front 
v 

housing member 13. )ln the modification of the invention illus- 
trated in Figure 3, a resistance wire or ribbon 21 is secured 
to a carrier sheet 22 by thread 23" to fora a unitary heating 
element indicated by numeral 2U. 

Figure k illustrates a resistance wire or strip 25 woven 
into the carrier sheet fabric 26. A carrier sheet selected 
from a chemically inert, electrically non-conductive material 
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,.. c ,. „ C - £SS rrcrc -is preferred. mother cr.oodi^nt or 

.»~t vnich car. he uecd to advance i. «*. 
^^^^ — 

. ..—^--ates another euoooi-jcat V.oa'ciZG 
e'e-ent 27 Vaic, is ceevred to «. l~r cide 12 or front 
'J 15 -oy a, adWoivo in tt. — - *• *" rtt84 

c Stance .ire 2-3 ar^ce* in a vindin. ^tom »d disced 

• of inflating -aatcrlal 25 and SO sucu as 
hctveen tvo Mce.s of m-i"" «* 

. - ,<ca =h30i=, asbestos cloth or :^oi- and the 

plastic sr.octs, =J.ca -*r;~>->— i 

1 'i'-c- 31 secures the resistance vire 23 
li:-.e. An oohesive ii-t. j-*- 

• pc aid together to foru 
ia .>lace and toldo the -cuo Si.cc -s -2> ana jo w 

• ,,, rr -le^nt. Sheets 2? and 3D provide additional 
a ur.ixary aca^mG -J-C"*-" v " 

Metrical insulatlnc forties as veil as racilitatin; ^ 
conation ot the heatin G elc^t to the Croat hou=in C 

to each of the embodiments illustrated, the heatin C 
c , Ci »„t is secured to ***** ****** * » 

, JC h that the heati,, n^ccr is disced close to inner .ace 
12 * „,** heat tran^ out ia electrically plated 

therefxo*. a. i. -otcd throuchout vith the adhesive 

' to insulate the element fro* all »*! S .rU and is sealed 
aC ainst contact with five atno*a>»». 

n.e space heater of this invention assesses a nuaber 
o, ^rtant advantaees. It can he used as a ^rtahle, pe—t 
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or ccai-pcnnaneat heater in homes and In commercial Installation., 
especially where f^-proof andj;xpl oslon-proof heater s are 
essential. By providing heater Stents and infra red emitting 
surfaces on both sides of the panel so-called "hot vails" or 
* curtain-wall panels" ore created suitable for partition valla. 
Also, portable heating troys and griddles con be fabricated by 
disposing an embodiment of the heating panel in a horizontal 
-lane. In addition, other ceramic -on-metal articles of manu- 
facture, such as glass-lined water heating tanks, porcelain-on- 
st*el cathtubs, washing uachiae tubs and the like can be heated 
electrically without danger to the user. 

Also, the heater element can be totally enclosed in an 
air -excluding electrical non-conductor adhesive in proximity 
a- efficient infra red emitting surface to provide improved 
-^nsfer from the heating element to the heat radiating 
^ r vnile extending the heating eleiaent life and reducing the 
-wds normally encountered with this type of heater. 'Ike 
rea- lig panel can be readily fabricated from lov-cost' components 
— a -Varality of sizes, shapes and heat output capacities to 
~- the requirements of users in both the home and industry. 

It will be understood, of course, that modifications 
r-z iiade in the preferred embodiments of the invention described 
-ni illustrated herein without departing from the scope of the 
^=T~=.iioa as defined by the appended claims. 



